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ABSTRACT

Introduction: Memory is a fundamental mental process and without memory we are
capable of nothing, except simple reflexes and stereotype behaviors. The memory deficits

followed by head injury, stroke, psychiatric and neurodegenerative diseases are common.

Learning and memory is one of the main subjects that have been studied in the field of

neuroscience. Considering ethical issues, humans can rarely be used as experimental model
in medical researches. Thus, different kind of experimental tests have been designed that
assess learning and memory deficits in animals in order to find effective treatment strategies.
The purpose of this review was to evaluate the most commonly used tests for memory and
learning in rats, including open field, habituation, Y-maze, step through passive avoidance
test, step-down inhibitory avoidance task, the Morris water maze, active avoidance test,
8-arm radial maze, and novel object recognition test. Conclusion: Different tests have been
designed to evaluate various kinds of memory (depends on function and duration). Behavioral
tests in the field of learning and memory have been beneficial to improve our understanding
of information processing in healthy and damaged brain as well as the physiological and
psychological aspects of memory disorders. This may be helpful to design new therapies for

learning and memory deficits in patients with neurological disorders.

*Corresponding Author: Fariba Karimzadeh

E-mail: Fariba_karimzade@yahoo.com

Key words:

1. Learning
i 2. Memory
i 3.Rats


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

WA 5l ooz oot qunts 090 So8 === 3_-‘_~

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110]

Sy Sige 33 Sl g aidle byl 6L, sLaygesl 1 (59

#Y N a )Y Y. a
0015 o2 5 L y8 5,95 Aot
Q‘;ﬂ ‘Qlﬂrx PRI P ES LW DO T3 olacl pole wlago }S).e\
ulf' su‘).e) ‘Qlﬁl ‘5{»:).: P?J'c oKl cu,_i.w).: suSiisle ‘G)SJ}’)‘-‘; osjfr

Ol el Ol Sy pole olSils ¢ Sy oaSils o JsSsn 5 Joboo lisiss 35"

o wleMb|

VYAS ol e YA 1 by g b WYAF L5 VY sl VWAS 5 Y el 0 g,

slands slo,ld, son x> g 4 o8 Lo aladls g0y g ol (g0l J0d 0yl )8 G aladl> :aoaiin

s 835 Judo slas low 5 S ¢ s ] JLS0 4 aladl> SYMS vt ool sl WSS,

Sladod Jow gleeas OHaia bapludl o DT Blaw iy a0 bl 428 )3 118 aslllas o 50

odds b sousie Gmli;:..il.aﬂ o yse;l coplpls 05,5 o )8 solatul 550 (S Slidss jo
PasS bl P leys e pal) 8l jelateds 1) Wbl o aladls g (g S0l YIS AT ]
Pl ey il g (65T 0k g ooliinl 9,50 slagygesl a2l s e Alllas ol 5l Bas
el Jud e 8.\;;)10)'[% el a3l (IS8 Y 5l cye S ooLc:)'l.g aLs 6LQ:L‘)9A)’T il L€3‘1).7;,;
Poeledl paseas (9ejl 9 293k St (ol Lo b (ol gesl im0 2 Lo oS T el
(B0l B Job g 0,Sles 4y atslg) aladl> oglaie glal objs )l Cuz gMSARIL 5g 350>
P Lo 50 st sl Al 5 5ol die ) 5318, slagsesl ol eads (Sb soante lagyses]
alasl> YMWS| @‘5) 5 50958 sleas> ioren oayo WT 5 ol jre 0 Sledbl slsy,
L Ollew 50 abilo 5 (5 xSl SWNS (6l iz slagled (b g Cenl (San ol Wlodg: dshe
A3k dde cas SWWSTL

o jly ods |

S )
aibl> Y |

e b ige Y

0315 55 Lo ,8 1 J glomen o g
Fariba_karimzade@yahoo.com : sSug ySII o 531


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

WA 5y plez oo ooy 090

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110 ]

W3 00, 5 o Ol bl gyglols a9 5 oSS
& )_Ai‘}.ﬂ Gyl 4o A_ng aiile 0 lgy go 4 ladl>
ALl OYM 5] ygoran Ly g 00Ty, yian B0 oo
S| PP POV WP W ROP- | I

g ababl> oW 3l T o a5 e len 4 lox
9 uj—W-*S)L’ ‘Qﬁ—"—i‘-:-:-"l-‘z’ ‘)—43’.‘}-1‘ 45L‘°45)L°-:-.’ e
.Q)J o)L.i)l \.;:955[_..4)55— A_i..\.))j Ins).\.l_w

bl jetaredy alrdls SIS 4 bg o Olalllas o
Pl slapsejl s S 050 slaples 328
aladon ol Ba oo wloa s 2l gou b
isilr aen g 380 5,0 @ laSl> 850> 3 4l pyle
SLedbl (gilwe p>d 5 S o JBS Slap—sile
Ogom abdle SIS Lo g Sgli S 12 b oo
A St 5l ] B0 glap il Ly (L]
sloaple,s dslllas sl 05290 SLiiod ) o0 1
(s—lg> Lo Jaw ;o Gr—=Sol g aladl> Y
el 53 slappsasl s (Hsgs slaglll 5l oS 5
Ole—ieds sl sl o s ol8 1,8 _iaghy a5 Lol
bl slas )l 9) (il (Sl Jae
Sy9- sl o pin =8 5] 5l led sl
el YL ) 5 et 4 850 555l 5 4Ll
LS b ) il il sl o il i S S
Jles! Olyg=le j5 a8 (> )3 w0g-b e ()] )bt L
sloadoe o)l el () p 35k 5l Sl
an e maiie (ol jo 09t (b)) (olaiS (e
|y adibls Lol glel it aS 6,55, sloniga)]
F i otz ym oo potlys b s tad g0 Adip
WS e Gl oA S o e s Loyl

Hl oS )le 6ok 5 abible Ao sLlagyge;l
e o531 FOF) 5l o bd a0, 5 cole gl
Ol Tl g sa s lajl ol el (S8 Y
ST bzl el TS 5l al (i
T mail A sl e sl P j90 (5l (5e]

Moz bl ase s (503l

b ey 43 0,8 wole Gygo ]

Ho—ateds ol _iule;l jo aladl> g o3l [T
Cl gl ddadl> ega S lad A bl )y

S o d ey a0, S Sole Log—d o pll
oz e SO o L Al o les SO olo I8

! Encoding

2 Storage

3 Retrieval/recall

4 Explicit memory
’> Declarative

¢ Implicit memory
7 Non declarative
8 Amnesia

° Dementia

doddo

Sledbl 5,910l 5 (6,045 0,33 48 e cbld 4y
sl adadl> b3k g (6,8 JSi 09— oo aaS 4 ladl>
5 Ol V(oS ey ol i jle S Cl (e
) Vg bmwol L g 0,md o (8L ;0 ledbl sl el
)Y b3k L syglols g (e (il S50, el ol
(oo aiz gl wledbl lel,8

G50l Al g bl (opad o aledbl e L aladl>
S el Oyle S0k o o JuSis |
aladl> g 00, 8 o \lud) sy a e a S Skl
S Sl e 8,3 g s el ole
Ol gy a8 cl (Sgy98 pmwndlSe SO (5,50l oa
995 (o0 (P9 A S Ao o |y 095 L8, 0,8
a8 )5 oly a8 Sz Sl 0 )P el 4 a LSl
V) oS oo oyl oa s

oo ganadib (555UsT slolre el ;o o Lidl>
«3e0lisS) 5,500k Gue Jo b b il a ez 5l ccl
5 15 Akdle) (60, Shes ;i jl (Daoaih 9 uebe
bl 5 g po A LB8l>) (lgione ;LA Sl g (ar e ARS>

(sg0e

Tomre £55 50 A Saeath AL S5gln s L
RCONI U IPURI: PP B JUv- WL GV P We
515 g el ol yan ST L (s Uy ey o A Libl
oo, L o ile (V) 95—i oo olom! &l )L_bga NS
il o )lars Sy e bl s Uy g e yd odllas
Ol ol (Sl 2B (et 4 s)lben e o
Lo 5o col 81 5,L 0 sledlol ol Ll a_Lisl>
ostie ALl Libl g5 ol [l o g ol
plol KeSxr o =Sob anlpas coul gLzl e b
S5 g0 Sl peins Ay p 51 o (6 LS s ALASl>
Aeib el alllbge slaanld assls Sles b sl— g
e s—ogte Al pl A Ol S A clde an 4

(Y) .)9_..4‘50 og\_v‘?
Sl i s 4 el oW
(Slwom>d 5l A ile A S 020 o0 7, —Sengilils e

10" Werniche-kosakoff syndrom

' Open field habituation

12 Passive avoidance test

13 Step-down inhibitory avoidance task
14 Active avoidance test

1S Morris water maze

16 8-arms radial maze

17 Novel object recognition test P —


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110]

WA 50l op)lez ojlows ey 0y99

6‘5)——6 s_—‘Lj-Q

g pin L) ol Saas aze 10 g Cenl S>oS
A dles 4 SA8 poled an ol

ity S b 3 e S ol
PR PPN EERE SIS YU A PPE SHNE ] ey
Lo a8 Fos Al g (heel Al (g e
> abdle (bl jetareas (V) 355 e a8 LaS s
by Alold S sl o gyl Al (g )L8, IS
Gl el & 5 5 2aS wicanidy dlisls (ol el YF)
(IS At (gl ido ¥ 51 iy wasolisS i Lisl>
3OSy (e Ll b s Gl ples ols 18 L
b psie (los 8)Lagd (5 ,—Fojlul g alaize Lo

(A S5 co Lol s g YL o 4 S

slass) oo i g, —Sojlail gla el i o gl
Sl Hed ol e gl il g Ghjgol Al
able omlad & il L)

2P ol 3 (S s e S A 0, Sole
5 i ialS ()] p0 48 Cl (65 (sla S
Olyeds aome SO (0 7m0 50 (6,55 (6,5 )8 oo 4

() 09— g0 4d)S Las o a ladl> 5l Lasll

b)bMbeM‘u_iMod_aTu_mod_’c_sLu
slass , 81 e le ey g & gaadds L _i5e8
S e )0 (6,551,890 g Jol Al (o adiaids
PRI RY (_g)lo — usl_q.; (_g)l_aT .Lu‘)_w )o) S5 y—3S
slaw A Sl Ly S —bael 3 o Lol g b a 88
3 pin gyl e jeb A pgs Al jo o dasls
i 8 b Ll ol 3y 5 sLian 555 03,5

Ao o lis yioals =S8 ol o as s

JSSY 5o yg05

Y-maze 4ol cabisl> b;,) sloagge;l Koo
GoeoligS lad &bl T S oS a a5 ool e
Gl 00l Lo wm 0 slalase LS 6l o Qlf..\_iy
oals 8 5l jo e Ly G Sy oo disS o g
oW Sy iz A IS Yl oS g od
iloa i gl Sl CyB ALy, > grii S
9 fagilw 10 sligy ol Fe ol (JHob Lagsly
So Ay 4 gl aw p o0l g lu Ve sl )|

(D jmaa)) dwd J—ato

18 Habituation
19 Recognition

o g Sl 2 ldos L g anldgsl S0 o8 gt (g0
oatiin o—ilo) Dds ;0 AS 05 oo 00l o3l g
Depd |, 8 g 0,50 asloliT 1) abgore

ad 3o Ve LY o cnl (S a5 550 ylo) Sas
Oedae a5 sl (S oy JBlas 4 g B0 Y L5 Y il
03 5l i g Sl 00,5 wole bz 4y g s
cla an £g,0 Gl T el 008 o oo ai B0
T ER ) S e pale (e s ce il L

el Bl g2y il dagze )3 gl Lo

Wil e S8 o A wlg oo 5l A basre

Ul it (glopls o UKL Judai o (slaaliizes Lol
Slp sy an balas g a lhize b S s

(- jm5ad) 05— oo el (5l

() 5b & 4 0,8 Sole ge3] =) 1 guad

s o s g5 5 5]l alhione i
5356eS Sladllas jo o il wga b Sadl -l uiile
=i slmojlasl oolaiwl oy90 S gy am a g Ly
Sy oo 5 A Ll cl oo g 50 laee (6l
B dga> (‘_5_1‘).7:@ (_guu»,.o 6‘)—.’) il S}I..x_;l
Aol £ 5 Jobo ol £o gl i) o il
f.-7. &l"—‘*’B JS_..; J.Ja.._m.o:\_b.w 6‘)—.’ o<
(D) ] ‘_g‘o)_lb a_lhoss (5‘)—.’ )...A‘s..'l_..u

Do Job )3 Ol sla)lid) 388 (o) 2 -z
A adhass (YL jo lions o980 (i les]
sl by 580 5 Ul (ol wlalllas (550 )0 5 09500
b jebite e a4 S (5 18l sl eea b s
(7)) Sg—5 o0 ool ! cwl o0l

SleeSe Ly g jo el iy e islesl glol jo
Ol 3l ey 9 990 00ls 3 5l e (glso S
Lo i Jl (5 (4o O Vg ome) (oo (oS0 o
g o (6 sl SLcxST L1, & ulons g Laioa,
olasd g los o ol sla sy do arli O P 3l
Aib oo ey A5 sl yisu saiSTas b das 5l jac


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

\nid Jl.l ‘IQ)LQ)»: o)LQ‘i’; (e 0)99

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110]

Jbb e ol (yga )

(e—ogt20) sl ye A badl> bl cge SIS
S5 oyl omas WLz sla Jore o bl
JLed e Ol ogle acul sas (>lb ol il
s auS Ol 10,0 S e SO 5l aS aeel o
Caogar So U lase 10 (6 T e a Sl L 09, o
Sgds S, dLrazo 0)lg 4 S g0 045 5,5 oo
] 00 ‘_r’>|).'c usl_a.uo Ju\_o

1926 G Jld il (g5 pin| Hlui8y (b 5l (]
S B 31 oolisul L

im0 aS T SL Bl oSt s
@hls oS oo S8 ooliiul 850 T yse (o Jlad s
31 Ky i sLo 20 45 sl () danl)
A5 Al a (el Aol S b A Lrime (g, S0
B ‘5_.*....:93 >y g_i_.: ] s_i._S) OL:.-_AAJ QT LgL_bo)‘%é
BQ—‘:’S) dumwue)‘yéwbjbjm
sl iz 3l odimoS ol sloals o)l 1,8 S )L
g g wlosiligy | S b A Laioms S S5 ds
é'_?u‘ 6‘)_3 5‘41*.«.45) )55-“"3)"5‘” Ko 4 @L‘bf""-“"
Wloa J._,oj (..)5_..»‘5@ 00 )15 - G_Sd)a.i” ‘55"‘"’
5 eal e Sy ot Uy S iUl oy oS ool
ot b 31 b T e | 55,0 B0 S 3L

Lo adloes oo Jlasl Gl o a cninaS e
50l oA g ot asd) IS e Sy 4 ag
J=B Ml sSs gy S Jlasl o) e 3

OV) (S Lo olfs — ¥ py guad

20 Total number of entrance
2l Actual alternation
22 Alternation percentage

() S8 Y 5o olKws =Yy guai

L_w B! 0 Y-maze Ay 4 alasl> oSy, o
Job o L5 09— o0 plomil lao g 1w 9o 9 S
(1) 0925 3)ly Olgm dmy (o sl 0 2S5 9]

bl oiils ooy G o lejl £9,d el o
S5 9= o5l emlail iy s Ly L3
)‘J‘—e Prad 1‘ 4 s U‘ 5 193 A?J)Q =L_5 F]l} )d ‘(A
EVA] CYVISPIE S FVE SUPYR R W-90: R VI I WP YRR SR gy
Vb oeiien g9 Simlesl ol 5 39—See
an (0ol oas g3 0 )ly lemm po Baeld a5 S ol

3 ohg—e i B Ve Lol o 0ed oo cbilool g
g o 0310 T3l 09> udd a5 00l )l oiws
4o Olyem 4S5 (mlaglh Gleme L8, (bl e
G obaw Lo JIg5 10 e oo 5y Layl
3529 5,5 gl Lol ;o aS slaai wo goad,S
2 aS gl JS olasi oy 0gd o BA> 0)l0
uwl.w‘ 9 03— ua?t.u.o Cmnl 00l l.bu] 0)‘3 u‘?-:’

OV) 00,5 oo dlors Cgls ao) 0 Jo—o,d

Actual alternation

—2 | <100
( Total number of entrance)

55 c03=e3l oml ol o S (le oo iy i L
1ol bl oS (o0 S8 (Rl g o2 0y9 el
Olse> a5 (mlagil JS shass (my Tlaisss s JS sl
el g el ool oyl o)l gladBo Ve b,90 S o
= Hlste o3l s Slass (oim Fadly ool ey
8 L sl 00 5] 815 o 45 (61,55
Sl Togls ao s 358 Jse b o Lol ol ol
IS slass ((VY) 00,5 o dule Slllgs 51 S 5o
oL Ggail ol 3 (g s (gl 00 0y so5l

YN 0l o e o35> bl e ]

2 Shuttle box
24 Step through passive avoidance test



http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110]

WP 50l oo )lez olond ooxiy 099

é;s_)_c .4._-“_3.o

Ol a0, F O)go (I gy a3 il e
720 e L plym (585 95 Cgz 45 S50
g,y dAdaime (59,0 Gle—> 93 5 Jsl Loy, 5l S
Ot i3S 08 A B+ a5 895 e 00l 3
4 (Hlej 5 09—bon Sl Sl g g, dtrde 9o
ibize o)y Amlejl )5 ple LS 0iS (oo o b
Olem ams olo STais g 05 oo cilooly 09 S U
S5 o=l Gk s 02T e D p5—e ey 5y, 50
Omeg— Sl o el VY g 77V F alidl> b5k o

V) 950 plol S5l 55,

Oy 5> (Ul ) gl 4l =6 ol
B ey b 5 g ine gl Yo ane ol s
ol (ml 48 058 b osaltie Lmog 5 (le 4]l
S sl Lo ige (S (ol s poe potie
ezt Slalgs 05,5 0 agas lad e g S e
Al atln S 09,5 L aalie 50 s
=3k e e 50 S b Ao 4y (g (6,105 08 o
9 O abidl> Jlne lgteas ()90, b5 a) alail>
s 0,015 ol 00,5 o <3 (STL) lgmie s
s Ay i 5l Joe 5 S L
G 4y S S S e Joe ool o i sl li
Sy 4 b olem I g oads Jlael (ls> sy
(YY) 05—i5 ol 3Bl 0)lg a5 0,5 oo

o5 3l gl by 65k Sl g0 (@

il gl gal ol jo soliiwl 5, a olKwo
A5 e e il O xYOXYD slal Ly Sy ST
oz 3l ke Vb e (5lse slaals L o) S
) Lnalos 8 Lols ool o0t onsliigy S5) 4> it
Gl an oS A LS 0 0 Blee e Ul
Sl B a s 0)LS jo e lw VIO slogy 5 YO
S o 2SI oS rd s s Lo aags oS (gL alee

(YY) ol o Jog

Lol (Hlge 59, 99 )9 aladlo (o) o9, ol 50
0313 (il gz am 9l 59, L sl 59, 09—

Olg—z ALl e 53l 595 L 90 595 50 5 99—dise
(YY) (F o gad) 09— o0 (smmiy 2 002 hj5—]

mm—— T JE— {\\\ -
\\‘

\\\
— o [/ T

|\\ == ‘\ —

H
- =
= = ~
_—
- pa—

\{\&% —

YY) 58 51 el ol ()les Lzl (9031 =F 9 guad

% Training
% Initial latency
27 Acquisition trial

\\(b

Jbd s (53l il Ly w9 (9,

plasl (Hlsie 59, 99 b Jl—"ﬁf*‘ Sl s, ()
\55_"> s u\_..ul.a‘sa mu.u)B_a‘ 44_......1.? Ja‘ )’5) 4\59_..':4(54
| 4_1_‘>).o 9o 6‘)‘.)

g oo 00l 18 o8 iulel lame yo Liolesl g9, )
osls )‘)_9 Me)L]aMn)Q LT‘Q‘)‘ ij_aj_ﬁw
A 9 09— o0 jlo meieS 0 Al O o g 0ed 0
Do S )l A Lrdors o,lg 093 o 00ld o)'L?I:QIW
aiS oo Jyb a s Sley s TaJsl , 56 L
B sl jo 5 00gm adrass 4y e glaly fuid o)l
A Sl Ve ST ) e 0 e A TS o)
a5 Sllg 0l co 00l T30 045 udd 4 o>
Slas sl e slo a SB Ve e 5l i o (69955 )_,.>L, ol
)y Ol aSal pame 4 9 0950 S (S @)
Gmyb 5l g oad diin 3sS )0l SO U Aldaios
\JHGA ool 55_...: u‘wd_:d_law;njdud.lﬁa
aSBVO-Ye o g (b Y ol Lo V (55,0 00)
BU VRS EFIPRUPYIE F-KY) QRPN PN W KX g SR AW
L)‘?—'? )jl '>9_M:L5'° ool )‘)J U_“Jﬁ) Llé.é:;m)o 015_._9
“))_356“ 55_....1 |oa_>u ) oL,_.»:\_L':jz:LAo)lj o)l_gj.)
SOt dbaase o,lg aibs g0 L g cils (5,500 , STL
M@uﬂg_osba_uso oald a5 QB—A)T P A

QHGA OJ_;‘Q;)'L

aidl> b30 oygel

Al o ml 10050 (mwyp Glgme Daeasd; Al s
Jobas lejgos—i oo 5o —igS cyoa B Y
Sl Aladons o)lg g a5 Sley 090 o CA_—;LLmli
Olem 4SS50 10 0l e aails byl ol
Ol e S, A lramo o)lg g ol adls a_ladl>
L laase 10 (6,518 5l 4 @80 O islesl A asls
Lz, A_Jl_aa.m 50 ) lol_>u| (_gl_bdxsj.s u,ul_w‘ —
ool i wLDQBLES w—’lﬁ)] J_‘>‘)A u>—>‘}',° 5o

28 Retrieval test
2 Step-through latency


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110]

WA 5y plez oo ooy 090

Cabga yodd ade i Shej clge jo o] 5l ol
PEETTIPRUEEL JYUN SCL f Pl | B R SO S PR
J)_eujg_;b)_w;f)_zﬁu_ud¢ﬁf‘5ool_:ul_:‘y>
(VF) oS 85 bLs s 0

Sl L glaas g3l ol 5o S B oS0
99 6|)‘é ASA_leGA ).».AG:.’L».U Foxfexye. r.)).c.a
30 S A el oal snildg Sy as ol
ol Vgl as ST ST aile S lawg g
AS S0 A 35— oo pa—enl e o g0 4y
Syt dS g 4.0, g, aslllas e b as |,
9 590 g S alriss ;o (YL 0 il jes byt
oylgm0 YL o wiblos bybh S, dS 90 0
V)0 y—gad)

(V) Jlb izl (5031 -0 i gead

il yo ol oo ad> 0 90 ol Jld (! 5]
RSN CE N IR A SIS S EE [ SV g
gl a9 09— o ool Jl 8 a lhame g0 5l oSGy le—>
2 ;04 d 30 L5 Ve Suedn aS 09 oo 00ls o5l
LT o ome Ly SLAlS L5 0sS ol g s aLiims g0
Sg—

59 3 (=S 3o g Bl o gl Al pg0 Al o
Sg—s g0 00l o3l gl ay g 09O o 00ls |, 8 a_laaxe
5008 (50,5 Laakiame ,o asiloll aido ) Cae 4
\ )’l.\_a.g.&_wlc_;;fs)a_ﬁmso)_aél)_?ﬁli_;_mo_ﬂ
gl 3l 18 1y e e aS glataams £l > a i ds
5 (sl 25— by S e O35l ol 59) 95— o0
Jael el e 10) sy S Sy omy 4l O
oSb BLS ;00 By b e (s a5 Slej 5 9900
bas 41 | >l 5y s g lab Sy b0, S CiS,>
Po Ve ddloli Loy po )b 0 LY. (i 5o, 7 390>
4 3,5 5o 0l Olsm s A D9 ee S5 Al
Iy ey 85 Sl g gl et (heels
ozl s Ela (b hoels (aome a5 0S

S S 8 e s 555 Sy

Voo L) 05—d oo Gibu 4l 0 Sos ay mlas
ok 5oy A Lol (G yp AV e Sl g s

30 Conditioned stimulus
31 Habituation

hgel Al yo

S ($95w (59 (] 4 Ble 1 a Bieal 39, 50
JJ&' ULA) Sdo g J)_jso )‘)J a_lhsl> ‘rvla))‘ oKwo
e g o S (el by 5 J=9) 95 59,
g ol wler 95w (59, 4B Y Sl i B9 y0 aS
s =L oler 85 )85 (e Sl s
o Ly el V) S oS0l Sy e oo¥yd clnals
..)5_..':4(59 ool u|5_._’> a (J_..A—‘gsl...a <10

bl o)1 b ogo3l Al o

el V SoeolisS dladl>  w)p g el Al
oals )1)_5 oKiws ‘595_.» 89y u.._sl.o)] 3,9 ""l—"ﬂ";’
3= 3l o ol ails 4 ladl> JP‘ Olgm a s
95 = Olg=> BBy ploj Bae oo nly S
Sr=Sojluil adidle oo lo—eds Gg—e3l 59, 45 oS
VA o5 (59, Sho— a5 sl (looy S Tas 050 o0
azd 8 i o b5 d el e easa S e ula B

ol ol Sz sl 5l 4T (el (5550 L
oolatwl (5,50l g atasl> b)) cgr oS 5l ol
slaol > —ua..w G5 B a g ol A =SS ales,S
b)) el e Y Lo o /Y 5l oy jo glitin S Sl
48,5 5 A S, oo o g oib e (Limlesl )b
V) Gomey] dd> 40 65 5l yae] o=l ! J._~.>L: Jry R
W.QQMM(&}VIW}‘M“LM
OBJ_>) - )L_w.’j @‘N Lgl.hu»yo Lglj—’ dlesls ul_u.u
S ,od Dol gl (S YE LYY 55 L aale Y-V
ol lm b B Y cose a1l L /O L o IY
S o0 30,5 A Ly g a sl 00 sga> oS 5l ol

(YO) ol oo sl #e v sg0 > , ol Lo

Dol Al (SO SIS L S 6 all e
Sl (S 1y ool Glie 5 (S SIS 50
el oy (Sanes Lage (ol s S50 4
ol slanl sl gamp La 5l > L g it 6,5
S5 Lo 50 Glo> (595 G ezrge 45 Muh Sl

e

Jies oozl cygejl

| megtie ALl (bl gz 5 gl
ol wlls Jlad ol eajl jo o)l 0,018
laco) T(CS) (o S e SO JLis 4 4S5 0,8 e
Sl 9 00,5 cuian 1y 10,0 S ome S o(j9— Ly

\\?


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110]

WP 50l oo )lez olond ooxiy 099

é;s_)_c .4._-“_3.o

3 Faslw VY L) e a8 Lo (658 (98w S
5= 5550 ol s il 0 L) AL
L= b (Ed ez o Bt Sl o) )l
P )98 )3 pgps ASSS 09 g0 0010 1B (o g
Omlple a2l gy 2Bt (s 6l a5 Sl (1
P ol il > o (Sl ol e o i
sl o3Y il e T 5l o 51pd (6l (gl g Loz
5| aailis 5 podle 5 sl glls 5Le GBIl la oy

(Vo) oS oy @ o 1) sSw Jome Lo S8 4y

SRR e S Al 4 pleo> L8, 5 S >
S350 a2l YL (6 g0 el )] )3 a8 50 8 (y90le
JESKm— 2g—S o0 S5 5 (o—boy 48,5158 S
Ol o 45 (65 T5malS s 0]y JLizws (g 5k
Oly— S o G FSE S g eat el LSl o
00 dpni j5 Lo (ya 4 A S (5,l5 80 5 S5 L
G0 S ol gy ol 5100, 5 o 5 dUT 5 0,58
9 95—bin pol B Ghjeal Lo e 50 (hae (lid e
alez logd oo =Sl i iz ol )
W Sy S5 Olom L 0iS (os Job a8 (S
7250 e et e S Sl Job oS oy |
O gy 2 50 s a5 (lej 9oy (el L
A=l BT e (M) g &S o i s 9 01,05 o0
b vl sloacbsl jlas op b oo 5 )b
S5 ol Jog2 slwosls (439 Cws 4 L (o

(V)8 i) oS

90 2l Slo yge3T plenil b
el Voglo a4 (0,5 wole jglatoas :oa)_fyoal_::
Op=e 30 48,80 dw D du Lo hge (hjeal 5l |8

Ls)‘d_mo l_| JJ?_MJ‘SA oolo )l)J U’““)lf TMS-L! 655&..4 u\JlS

s LAY aslyy, Laige s e ol )5 150591
2 g 50 45 (25w (8L S 59, O LY S

Hidden
Platform

(XYY yse 2l 5o =% prguad

(lamo s jo) by S pome a5 Jbej j0 Shg—s 51
PVCEWO NI INEL LA S VT L PNEIWIP SIS AR PR Y
WLJHW—QBQJQ‘)P?&)—“JMHA—{
218 el gl ml 0SG5S e S0 S b an
ul—A‘MJ ‘) alasl> d)lf.\_nLc é)‘\.\_:‘ QB_A)‘ 9 u,u)a_n‘ A.:L~.~.L>
g Ol 5 Gl Sld> G a S By wms e
S s J—.’G’)s—b Ao gl ol sl 51
el oo aladl> Pl

Ssilogil ploss oliws S uSL Fls el =
Lo )l8 olaws o ge JS olawi [Sog2 jobbay g a il
Tl 5o Sl Ygane S i |, Lalas slass
4 95 0L ,Shos s g WigB o0 il jlzs oy
Slaes L gl dd> o 5,50k A5 o (509t
O0) a2 oo Ol |y 04> ~— slolas

b plaS )0 e 48 G oo o] 0 45 |2
7598 Ceomn 4y 30l ly 09B o0 Shgals 55
G0 A ol s 90 Hl pla S o2 g0 S &S >
...\4)‘..\3 ;,_oo)‘

30 ol Slo yge)]

pole 55 Lagseil omidsens 5 (oS0 mtyoe (=l 5l
g atadls bl jetatedy 5 o glol il Sen g
(Y) 09—b oo plsl Basex o olad g, 5ol
sl Ly g a bl tonnsie SISl gl
U] ISR RN Xy ul—“-' =9 4o ) oS g o)_i.lA.c:
oy s on 1,3 Oldmie> S o) Gl s
)0 AJ u>—’L""’ p—i)LC 9 L&bd;Lm) )I OQLQ.._...JI l_' u_m.;l.vu’_a
Sy 45‘) @Bshw J—?LA 4_3)|o )‘)J )LA O9 =2 ‘_gl_.aﬁ
Syl ol ds a i hte ol w5 0

8o Ly (soil (65308 (550 S 90 (Sl
O--Fr gl g o blw VYo =Veo  hda, S ol
ol YO-Y G o an oL as coul e sl
ol ) sl 4> 0 YO£Y ol i clws ol oo
e


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110]

WA 5y plez oo ooy 090

s Sty Uy oyl El S 5 8l 3
S | ol oy e K, el gy ol sa
S sl ST izmed s Sgdsisd (Sasex
Gl e S\_;) b 4 S Olles 0l Ko
g aalys dde SSlogil (o) 9 (g s
10 IV e g sl ye il A L 7+ olsl Lagl
LY 5lasle oo Lo lass slail g asyls o,e o silow
I3l (e g3l o gLl o ol e Bl Y
e Sl gize 45 (glaisl an Cwl ool aws 1ae yols
ok g9 0Bl oo ovaline S (555 50 (55—
o 3o Ol 45 0SS (o8 e (2l L
T8 s cal homme 95 o Lk o (lde sles
20,5 5 (555 o (555 4y (5N g33l o oLl
b slawlas jle Sl bl slajlgs (59, ol p3Y
bwgond (oohb edle Lo g g ooy Hynen

(AT ) sl a il 04>y 5ixe

(YD) 2ok A oled 5l -V pguad

o903l plxil o)

ol (ygmel o lasbinl g9 50 tilon Ly o lieid] ddo yo
B9y oo 00ls G,L._J Lo L jg, dw Soe 4 lg
oals J1 8 e (655 o Comd j0 B yotiie ol 4
Iy sloe a8 VO o ay 09— 0 00l 0l g 09— o0
ot Aty Lagil jo 18 09 9 Jol 5, 0 S soin
.)9_..0640 oslo J_A.LE.’ “_al 4 < Pog—w 19y 4 S|
oals 1y 8 g5l slgl ppoa b a o B, b o la a8,
S g (g dawgi 9l A e (8 090 o0
RPN PP DN | ES SN £

S35y 5o 35, A LS 0 o Sojgal &l s 153 5—sl
e g5 o laul ;00,5 0 &0 )L o L S
(ails ) Jmlb aS (o590 a) 09 oo 4B
g |y e aslolyl 05 i o 00ls ozl g as g
o ol 45 ey L el 1 Uk ol o
Vol g ogdioe 43S i o adloa B o)l g5l A
e 551 e 4 o o ls el SLET Sl a4
pobocl g e sl g3 a5 25 B e a8 S L s

32 Probe trial
3 Olton
3 Samuelson

(et 2oz &=y ) 0yl )8 e slag,
G SRl )l e 0 S pS e )l B Al cod
Ot Sl 5 e85 ddai cota 5l (G 51 olar jebo a
dgmiiige bty ol JBo doy (B ogizr i g
S8 ol gy pod ol 5l el as e cul g3,
A8 oo Ll g 0g—id oyl Lo Ly g cols
95 9 00,5 gy 1) T 5y O (Sl (55— L—i
o3zl by dm S 50,5 Wy jl ey 05 15 ]
5 0ley (8L ol gg, 4l Ve o A 0l o 00ld
FoDome )3 95w 93,5 I 4 35 (hge 45 (g0
Lol 04d o drogi g Al (6,5 asle SO sl
Vo Sl L5 aido Ve Jblas oo Laoles] oo
G0 &y y2 3 Oly 45 oy aoyd g e b
L (el Jlo 2 )0 (g SS o g js 5 001,38
S 2 5l e e oe s =S oIl Bl &—*’5_
odd Sid adg> L g )l amsg> 3l lem 559
(Y‘Y’) OH‘SQ od.__:‘.);)l) 09._.> L)M..ﬂ:é 4— g

s sbl> & (303

S boagse ado e ol 30 0,5 e )18 ()l 35—
ol J3lo 5l 65w o] (b joaS la il £ e eyl SO
QH}T (V) 05,5 oo 8 (bl 0 e 0a s an ils
Bas e o oand bl Sae g0l bl an
0dds byl Due (ails HI 8 S M B aS o)
(sl plw o oas b ley o Gled il o
0,45 3o a2 30 lem a5 Sy aosy
b ol sl e L e iS o b oSt (Sl o
b J5 cils (0,5 Ll Ce ps S g S
39— 95w B o 3l Jhge a8 Sleds slasd onl
s L a ol SO o oud 00l a8 o) g el 00,5
Gl 0g—d o g S ol Gus ay jo e L Y-
il ;53 sl el 51 S e Sk (6 S A
bt g sl J)2iS 09,aF g (lan o 0)9m0 ot )F (pmn
(FBFY) 05 o ol 5 435 (6l sl
93l A 2l Lo (yg03T

5ol i VAVE JLs s s A el L
—bad 5ok g abibl> i cg T gigeles

sl s (YA) i )b o sla g yo

JebasaS o il gl e oA 635 1o

Oy b 5l YL el Ve L P g (il


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110 ]

WP 50l oo )lez olond ooxiy 099

é;s_)_c ;4,_—“—3—@

WO (s sl g0

aS 0,8 iyl P dp el A dime VA0 Jlw o
L5 s ol i s S BLtaST g
la o s adlaals sl 5T LSS aS ot s
P RCCSPUPSN SN U S PN [P U SCH ¥ VS I
0)1_30 Wﬁ_ﬁ!o 9 V?)_...:L;‘ YAAA Jl_u ).b QJ..." R
elsm9,98 dnlllae (6l (b9 Djgmo 4 | 4Bl

(F7) 00 )5 (Byre —ale dsol> 4y 4 Ladl>

atladls solw bl SO aas 0 a5 e
DL () 5SSl m s g5l o o aS el
G;Mr‘b ))—’Lﬁr‘-‘j‘)‘—“’bgs"-"\—‘-‘-‘-’b
O 5 Joe sl ol aiz s 0o AlSS (S ads
Lol caib oo smbid & ladl> ol osd )y 0 81—
Iy QHGN Sgdtme dnd & o) il dm ] 0,08
=g 3l g5 aAdadl> bl e bao e Slalae
PR LS| [PRLIES EE/UVEE) [t I3 R U ST D S b
S ol Sl 335 3,8 5 ™ 3,5 g Al
o Sl § (S5 leylb il lagleys
&5l 9y Sl gl ploil (gl 5L 09— Mg
8,0 S g L8, iy bl i (gl a5

Sl Sl 25 (6l 50 0Bl slaiind algi e )]
3 PgelS an bdye ()90 Slaslie C B0 5 Sdgp
Nle 5 by Gl L3 g 00l aes ST YL
iyl oolb o as (S SELl s B e 7l abogy
o> e 3o eolawl 5 SV 5, wll lawgs g0
£ 5 s a sl Oy b ol 70 5 005
w—bosl 5l ey Jobo jo (F7) cils gl )|y o8l
Solaie ol slwojlul g Sl i Ko il 4
s e o JISCil 4y oo ool slacsBlbl .oi
g009m (FA) oyl IS ay oS L d)lg0 j0
o0 S5, L, Sy, w9 3 sl b e
Sl Q—.{‘ S8 PSPPI WA V] A_wl)u;o
3 s ool wl 8590 slil o il o, S s JolBaS
(S5 olasd g o0g S 5 g A ild i
A0 Giobeylan —aolesl 5l Lagl plw g ccdl oS5,
bg tod aS cul ol pgee 4S5 0il oo glate

ages! plil (b,
o)l_'>‘ 5‘ a 9 QHGA oslo )|)J QHJT Sl )0 U‘ﬁ_'}

35 Berlyne
3¢ Ennaceur
37 Delacour

1]
]

sl Jooly S0 a0l oSl oul g5l o)lg
G 6L.Jb)',;JU] Sl Gl G5 o dan 09 S,
Olgmr solaiwl 5l (6 X ion (gl dei oo T La s
FU-SE AU ] B WY SR - (s=by slaalis
J._.J)L.C ms._.wsa oolai__ul U‘ﬁ'—“} b)._ilo.: )_Jl)—l 6‘)—)
Olemz o 0415 0,lug0) aud> ;2 o Lallas olass )
l_]a} u_m‘ ob)_f r ‘) LQQTM—J as ‘é_:l.(bj)l.: a4
30 Sy sl ol slo ey (0g—i g0 428 )5 i (o
53 L gl e a2 50 g5 A ds 0g5 3l
g dmadz ;2 3 Holome slagil an 099 Shas cnd> 2
WS ey p ) 93 12 Dl 0iS (o0 Jobo 45T (S
3959 JS olowd 1 o oS aid> S S L)

gy s u_gl—.;,)’)l abidl> g4 550 el b 5l 53l o
458 (Lablo) e Lagl dan o ol (5,15 A ladl>
iz Y S i ) g5l e w5 090 o
a3l 6,8 ddadls (bl el amda ;e 0 S
13¢ S8 Lagil plas j0 5,90 , bl as g a S o s ol
P lszeas 55 o LS 5l G s sl 00g
—oKe Ll (FY) 098 o a8 )5 La5 o 5 )l5 A_ladl>
S e dladl> poi gl olad jle aejl aS
Oly—eds ai o e 0 8B a S lagil a 09,9 09—3
sldlis ay (0,5 d g aS o )ls 05 2g g0l walg i
Sl ‘éJ.alj.C )l ‘55.» A oo O y° as ‘é_:l.,_.u
(FO) 0S8 oo oolaiul

Oladllas  —olais] Blaal wlwl o sSEYAVE Jlo 5
PRI NIPPUTE R SIS G S
095 GeS leas s g cwl oo ool adsl Sl >l
slasle 5l Jlin glgmeas cul oot b ot jle
ool wl Jloaou 1o glaglb L g piis slagb L O
O] aS Cmbly ol e de o mman il oo
2l 25 Slalejl o el ol 5l eolawl cadly
= b g oo Bes, 0 S 55 55l sleaiss
O35l ol Sl gy 48 S O jg0 iy ol
o=l o Lanlay Bl a s a8l goly; 355LsS
Blon (ol sl 5 B S (mgsb

3% Attention
3 Habituation


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

WA 5y plez oo ooy 090

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110 ]

Ve Y oga oy o (Hlgie 59, 0 L5 Y Lo g 3,
asda g by calize olallas 0.0, .5 &g 0 adds
0931 9 S9! ik yo 3dols sy oo ALl 9
5 Wles o ygmol il e el YR i a gl V-
Hlge slayg, o L g adds Vo LY Soean jg, S

3y g ahBs O e any L i g, 10 (g, P LIT)
BV OY)

o sla s low 5 (6 Lo ool atadl> W5
5 s At Ay oS il adoz I (rae
=ik g e 0 JB0 ol (55— 29
—leye sl Sal, (8l 4 aslgh co jie yo SLedlb
= Sl e sladas oles SLLS S S5

Sl Sl 9 (R slresdld 4 o,
aladl> Ay o Jlie flatecdr dwe dte Lo o
IS 53 ade 6l (Sl sladoe =50k
e gy oLl isls o S SeSs l Ls slaazsly
=i il dalllas (gl Bl ge 00 el g (ool
S5l sladas 59) = Lo len dnsaglagle,
slaplil Lo 1) )Lz slagsesl s,la Slidos
ol 4 (5,55, sLngnil oS ol e o Isse
=l aBle vg g J5 jla S (oS e Sl
WS lgs slayge;] (Lol B v S o
o i OF) s o St 1, Ll & Libl>
Ol 308 sl e o gl 4538 Sl s
il e Lasle Layge;]

39 5 (5=,75 dalllan o158 i 58 Sl 51 SN
el slajle o (mlmee slaise )18, (Sssx
o s ot slajle s asif JS 8 Y 5 JS 5T S
S oslil Uy Slser clalllae sl 4535 & jgo ¢ ]
STl (S Jsol 00,5 JSST 5o (o i Lajle
oot &y 9l o gyl 4 el s
it bge St a b S Say il Lo 3l LawsS
S 0l slojmg sl Lajle og—om jo —il,oro
=le slagise 93,5 oo i Lap] (eSS s iy
L b Ohlie e atisa (S (e (Baisx
slobiss (9y0 99> oly 03,5 I 9 9,5 i By 0
2 A5 G czl gl mlpls wdles ST e 5
il a sl &ylge sl ogen

dalol Vo 5l (S S gam Lol cmnd (j09— 00lw
U‘))‘ ‘5>Lﬁol§.._w\) l_Q)Lo el Lﬁu] )l ool Mﬁﬁ.@

Delay
eg.1h
24h

0 0
§ 4 f 4

Training phase Testing phase

(00 waz £ b padis (305l —A yguai

[ ol ddogma aslolsl a5.85 0 oo ay 045 0 00l
I S o (et e ado o l 530S (o
Olmdd sy o gl Sl aa 0ed sed 00lo
De—s o 03,5 5

= 9o 4_1.‘>).n U_" o ..\_...JL"SA fuu)j_o] “aﬁo :\TL‘>).A
U5t g eiz) s palls Blimgas oL 5l LSy SLlS
Sl iy g cale glaaisS o (il 5 55,
LS‘)—' «)HGA ool )‘)J )|9_3.\> )I ).4.40‘5‘.'[_»4 Vo dLols
)l_;5)o Q‘?-‘? 6)55’“—“"" 4_1)1_?_?‘ .bl_>u| )’\ Ls).._f_m...»
S8 gl a0 g 9 o 00ls |, 8 SCEWLI o wil
‘_r';..\.n )‘ = \))‘.))_..u s:l.._w‘ ) a JHGA ool
05_»...1‘50 o..\_ﬂ\))f).} ’,..._..M.QS as u.ug_a

Ghlsas o 0 SO L sgn Sl o as Sl
00— )a_.:’ 5:.» A_.»L‘SA u_)gLn.ue Lg)_(bUa uL_Ma 9.a>
O )d QH‘SA OA_)‘Q;)L: Sl a O)L_.g9~> U"H 9
Slgmm L 09 jras amsls Sl 903l e oo
=S oolaiul

o ey B bgt agaz 1o b cSld e
byl sl GLal TL S a8 b bonas (b
>y Joldado o> 0 Jloy sl ige 093 o0
oSS o amaz (b L) it 0l 9]
3 0331 5l S At 1y a5 (ol e 4 Lo
oa— 0a 31,48 oy 3l a,le g oo 4885 b
b 0 b B e 9 ST 6l e g
Oly—> bawgs 0B 001,38 Loy JS ( Ajs—al Ao e
> 5o 50 ot g Gljgmal Al ye 50 o sl (s 6l
Ot =y BB (i (6,85 558 asld s
(b 9 9 (oD (o Sl 00t 00 IS (L

s3] Al ye y eyl

5 03l 5 (el (olidl il e a1 S 1o ol
A o U Jol e 5l SO e e (Sloy Aol iioran
Bapdana>g Lad s og 0o e Sladlhs jo o
S 0 aes e i sl sloadslss aslllas o5

I


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110 ]

WP 50l oo )lez olond ooxiy 099

é;s_)_c ;4,_—“—3—@

Sl olsss Blodail A l> 0 S (65 ey SW
Sl 00 dpogs Ol o (5 9aboge 4 g ols ole
o=l e aS cl ol (2 5le K00 coles 510/ F )
.Ia_wy 5L~.: u_d‘.: e )_».’>la usl_o.s W—“"bks" 05)1_04.3
D505 8529 (6,500 5l o 50,5 o Sl (o 5l
W2 g0 aiBlas Oy a s a S s las Il
=t sl e St Ll g ()1 ) 625k
Pl s =8 el 5l 0 0 jlas 05> 3L A
ST = el iy Sl (6 Sl Pl g S >
Aailg oo je—iw diib ails S > aai Sllgs
I g5l S wila_ils a S (5,50l g aladl> ol
el ol gL A el sl 1 S0 e oS ol
il (ueanly A8l (g I8 dladl>) aladl> glosla S
s ol sl Lol o5 o gl gy ol L (55>
o=l y asil ades 5l il oad 00 jod o (ol 3
00l 05 Sl g Wigd g e g 4 Wb SUles 5l
Soya—el s slasle jo ams sl | 5 L5 g
Shosle sl (ol sl an caad (g oy OUlgus
L g py e 1 3l goga> L ool wlile> 3.0
sl a sl 03 Sl 5l slagil yo lae (gemins gl
s oy glie an as o Gllgs 0550 j0 Mo 0l

(Vu?\) A_3)|O

Sy sz plarl (lwlids (y9a3T 5 5L e (g
e S b g e S p e 0 (85 ) Gl
T B g e R R
GBI 3g2g (e A dd (b S oy 2 6l
9mi] il e e Al o Ll ¢ 5l glatidls
u_..a.a:x.a 6‘)—‘ L5|°)—'5 )9_10 Ao dod> ‘rw W
s L g Bl (o2 )1 850l A |y il Clis
Ohigmel Al g (5, o5 e S lasb g0 lai 5L
B—bos plasl (absS (looy Dae ;0 5 0Bl sl
Ols=ise Shigmel amdr S 5lamy i (gl ml 5o

BV) 0,5 (bl Oy (S ls LRl

(- uf’}s—"] u’:‘s) SO l_’:_é) J9_,4>u ‘r»L::ol Lg)_fol.a
=bl = ey sob 4 sl 90 2 Jlsd il g
Lag,ls «lodus dlwg 4 oo adgi (6,5 0L OS]
(e gy 50 ;B 09, o )5 (5,8 slas ) Kiws 4
(50 dlaios 4y 0959) 05y L8 9 (S0 5SU S-5)
Ay 99,9 ;=0 Jladpud (Slil gl jo 0 il e
a3 )5 ol Gy jai> g 4 S sg aales ] a4

\\‘\

Co—= uL.v..;La)T 6‘)—? 9 o)_f X |) LQQT Q\9_36a
(/\) 05_.0.3 a)_:;.-:)

S50l g aladl> Al gl m Lo g, o oslw 51 oS5
b el gas S an 0p S ogls JLus, (las
&S gz L8, 5l 6l ploie 4 L8, g9
Gy 0B 0 a8 S by a0 slalaow o
S5 5l o plo 5, 5l (gl L8, SIS (—am
9 S8 Ol 4 oy laghse j0 5 0)l0 092y
G093 dm 355 (9l JL8) (93] (B0) by oo AalS
o3l lamm 4 o1 J0 g 05 o plseil S5 Y 5l o
Slass 08 g |y e slagil asilolyl og i e ool
= oslS Baeld og oo i Lagily jlasil o 5
doojbea i oyl , eSSl a Sl ik aes

(OF) oS
9 oKX Oo9— ool_w JS_»A Y )L_A Lngw]A )‘
A 5 39— o8 Sy ol A A S il R ws
Gxs adadi ol L Seg s s gy, M
O09= Sgdme (35> Ay 095> gl L8 g0l bues
Of rse a4 el (g (sl (el gloasy S
9 9=l Al O3 Hob an plem Sidge wo o
o=l slas ol sleslar ) Jlaisl cwl (Sow 5
ool wl glz an) —be sloalcs jloolaiwl J 2o
o=l OY) sy lem a1 ((mlio— (mlad slaaslis
ul_..o :t_..M.:LQ.c B ] 00 d)_.lo)) ‘é_j )l_a B J&.\“A
Sle o S aS Sl ool lae e lize slajle
2 e 8L gl m ) (la8 s (Pbiiwz ol S
u_j )Ln 3 == 6“’)—’3 Ja.;b_w S A.J‘oa; u‘ﬁ—'-‘
Sl (b oo Sl ol oo (e slahge s
S50l e ol 5o (OA) oS colaiul a8l
DS o szl Pl el szl jo i3Sl
Lo g aisS oo ()50 a5 Sillgs Sl olgicay
o=l o2y L g b oo gl (o) 4y Ul
Syl 58 ol el g OWS s u—‘-i sle 3l oolaiwl Lle
adlie iz 0 4S5 gejl ol s (o et 5 (S0
u_.la..pm o ul_.:‘ﬁ.s} S ol u..;‘ 03— o)l_f;)l UT A
6)5L]¢9.C 9 A—?b" 6)11_9 c|) = as d‘)ﬁ_“”kf ool )‘)_9
W] BN GO 2 ool 5 bl g O yo Slilss>
a5 Sl il Ly Lol (s B o
L of 5l eolaul A_SA_JMU_,_QW > o> S
s u.._a:Lf 6‘1—% .Mb aol Jslas gL‘..,..Sl Al


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

WA 5y plez oo ooy 090

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110 ]

S =518 Jls am plg— il LS 09 o0 o
J_.ol:- S iz @.ujou d.._..nlSL._..uTL;QrL:‘m)o
‘5‘0)_>5 u_..o..ﬁ‘ )I ub_o g‘-’)j—"] :\_519).9 TR .éb)j
L;)_:fol.: 9 6)_5éb P Oy yo Lodmis .l )‘0)9_5).3
35S 503 D ygo s 3y DMl 5l o 53 ¢ a3l
Aladl> LS5 any 0lgs co Libyg—el Sl iolal 13
Gomedidy Abadl> LS a5 0,5 aalys waS gl Al
IS goly p ey Lr;%)ﬁ:‘ s b fae LLS |
o=l Sl an (e Ol iol38l L) go—dge S
S8 Saeaily A ladl> LSii g 9,98 Al
oo pll o J._Ab =B alss ) s (S5 0,5 anlg>
OISl 4y 5l j90 5 ol (e ()5 Layges]
Loyl g LS il oo o0 L g loo aile  8La
Job 10 Glesng cenl Lo Soge;l aled (gl,o ol iole;]
Al el ool s 4y (slmosls 5 gl Cmms 4

1. Levy MN, Berne RM, Koeppen BM, Stanton BA.
Berne & levy principles of physiology.4™ ed. Mosby.
2006.

2. VaS. Synopsis of psychiatry. Philadelphia: Lippincott
Williams & Wilkins. 2003.

3. Barrett KE, Barman SM, Boitano S, Brooks H.
Ganong’s review of medical physiology. NY: McGraw-
Hill Medical. 2009.

4. The open field test the university of nairobi: www.
uonbi.ac.ke/projects/ibro/.../open-field-method-2005.
pdf. 2005.

5. Pietropaolo S. Mood and anxiety-related phenotypes
in mice: characterization using behavioral tests.TD
Gould. Genes, Brain and Behavior. 2010; 9(5): 544.

6. Ferreira FR, Spini VBMG, Lopes EJ, Lopes RFF,
Moreira EA, Amaral MAF, et al. Effect of feed restriction
on learning, memory and stress of rodents. Bioscience
Journal. 2006; 22(1).

7. Vianna M, Izquierdo LA, Barros DM, De Souza M,
Rodrigues C, Sant’Anna MK, et al. Pharmacological
differences between memory consolidation of
habituation to an open field and inhibitory avoidance
learning. Braz J] Med Biol Res. 2001; 34(2): 233-40.

8. Quillfeldt JA. Behavioral methods to study learning
and memory in rats. Rodent Model as Tools in Ethical

Biomedical Research. 2016; 271-311.

9. Dreier JP, Major S, Pannek HW, Woitzik J, Scheel M,

O3l 5o Jolie 4o 095 S b dlaame o)l 45 ol

P pralgeniml S 5ok 5l Glgme Sl (il

Ol )l (=il il 5o 500 @)le S
ey gl 5 0 lainl 6,58, 2y Sy 5l asl

Sl Ol JLsd (bl peil j3 48T (Shge 5o
ool Lo oS o Jg (8 L olash) g lad, el
ol 90 ;0 g sl |y g5 a >0, 5 ool
=izl a3l ams sl als | (_.;)15’4_-5 0,5 oo
L8l ) sl (Jit L Jad) ] S5 5 o
OB s> mae OIS sl o o (Lol oseie

5l 0o 53 slavyge;] aled (o asgs B ASSS
Ol g3l IS5 sl L (il s (09—
WDg—is oo 4B )T 0u ol - fdze S laS v ye

&l

Wiesenthal D, et al. Spreading convulsions, spreading
depolarization and epileptogenesis in human cerebral
cortex. Brain. 2012; 135(1): 259-75

10. Sarnyai Z, Sibille EL, Pavlides C, Fenster RJ,
McEwen BS, To6th M. Impaired hippocampal-
dependent learning and functional abnormalities in the
hippocampus in mice lacking serotonin 1A receptors.
Proc Natl Acad Sci U S A. 2000; 97(26): 14731-6.

11. Baluchnejadmojarad T, Roghani M. Chronic
epigallocatechin-3-gallate ameliorates learning and
memory deficits in diabetic rats via modulation of nitric
oxide and oxidative stress. Behav Brain Res. 2011;
224(2): 305-10.

12.  Mirshekar M, Roghani M, Khalili M,
Baluchnejadmojarad T. Chronic oral pelargonidin
alleviates learning and memory disturbances in
streptozotocin diabetic rats. Iran J Pharm Res. 2011;
10(3):  569-75.

13. Jamali-Raeufy N, Roghani M, Ramazi S, Mansouri
M. Administration of salvianolic acid B attenuates
learning and memory deficits in diabetic rats:
involvement of oxidative stress. Journal of Basic and
Clinical Pathophysiology. 2014; 2(2): 43-50.

14. Roghani M, Khalili M, Baluchnejadmojarad T,
Heydari A. The effect of hesperetin on short-term spatial
memory and passive avoidance learning and memory in
diabetic rats. Arak Medical University Journal (AMULI).
2011; 14(1): 46-54.

15. Narwal S, Saini D, Kumari K, Narwal S, Singh G,

\\’\‘


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110 ]

WP 50l oo )lez olond ooxiy 099

é;s_)_c ;4,_—“—3—&

Negi RS, et al. Behavior & pharmacological animal
models for the evaluation of learning & memory
condition. Indo Global J Pharm Sci. 2012; 2(2): 121-9.

16. Lotfinia M, Lotfinia AA, Asaadi S. Effect of
sumatriptan on learning and memory impairment
resulting from repetitive spreading depression. Shefaye
Khatam. 2014; 2(3): 37-44.

17. Step-through passive avoidance. http://www.labthai.
co.th/ugo-behaviour.html: LABTHAI SCIENTIFIC.
2017.

18. Zarrindast MR, Farajzadeh Z, Rostami P, Rezayof
A, Nourjah P. Involvement of the ventral tegmental
area (VTA) in morphine-induced memory retention in
morphine-sensitized rats. Behavioural Brain Research.
2005; 163(1): 100-6.

19. Jamali-Racufy N, Nasehi M, Zarrindast MR.
Influence of N-methyl D-aspartate receptor mechanism
on WINS5, 212-2-induced ammnesia in rat dorsal
hippocampus. Behav Pharmacol. 2011; 22(7): 645-54.

20. Klenerova V, Kaminsky O, Sida P, Hlinak Z, Krejci
I, Hynie S. Impaired passive avoidance acquisition in
Wistar rats after restraint/cold stress and/or stresscopin
administration. Gen Physiol Biophys. 2003; 22(1):
115-20.

21. Nedaei SE, Pourmotabbed A, Aeenfar M, Seifi Z.
The therapeutic effect of crocin on scopolamine induced
retrograde amnesia in male rats. Journal of Kermanshah
University of Medical Sciences (J Kermanshah Univ
Med Sci). 2012; 16(2): 92-9.

22. Sousa DNd, Santana WMd, Ferreira VM, Duarte
WR. Behavioural and cognitive effects of simvastatin
dose used in stimulation of bone regeneration in rats.
Acta Cirurgica Brasileira. 2014; 29(3): 151-7.

23. Izquierdo I, Furini CR, Myskiw JC. Fear memory.
Physiological Reviews. 2016; 96(2): 695-750.

24. Vinadé ER, Schmidt AP, Frizzo ME, Portela LV,
Soares FA, Schwalm FD, et al. Effects of chronic
administered guanosine on behavioral parameters and
brain glutamate uptake in rats. J Neurosci Res. 2005;
79(1-2): 248-53.

25. Borba Filho GL, Zenki KC, Kalinine E, Baggio S,
Pettenuzzo L, Zimmer ER, et al. A new device for step-
down inhibitory avoidance task—effects of low and
high frequency in a novel device for passive inhibitory
avoidance task that avoids bioimpedance variations.
PloS One. 2015; 10(2): e0116000.

26. Rubio S, Miranda R, Cuesta M, Begega A, Santin LJ,

\\‘\“

Arias JL. Active avoidance conditioning in rats: absence
of sex difference and estrous effect. Psicothema. 1999;
11(3): 655-61.

27. Behavioral assessments in rodents. http://www.
radiantthinking.us/memory-theory/ii-behavioral-
assessments-in-rodents.html2015 [updated 03 Dec 2015 ].

28. Dimitrova D, Getova D. Comparison the effects
of tacrine and galantamine on active avoidance test
in rats with diazepam-amnesia model. Science and
Technologies. 2015; 5(1): 405-10.

29. McNamara RK, Skelton RW. The
neuropharmacological and neurochemical basis of place
learning in the Morris water maze. Brain Res Brain Res
Rev. 1993; 18(1): 33-49.

30. D’Hooge R, De Deyn PP. Applications of the Morris
water maze in the study of learning and memory. Brain
Res Brain Res Rev. 2001; 36(1): 60-90.

31. Ebrahimi S, Rashidy-Pour A, Vafaei AA, Akhavan
MM. Central B-adrenergic receptors play an important
role in the enhancing effect of voluntary exercise on
learning and memory in rat. Behav Brain Res. 2010;
208(1): 189-93.

32. Morris water maze (MWM). http://www.augusta.
edu/core/labs/sabc/morriswatermaze.php: Augusta
University. 2016.

33. Saffarzadeh F, Eslamizade MJ, Hosseini M. The effect
of L-Arginine on spatial memory in ovariectomized rats.
Shefaye Khatam. 2013; 1(1): 13-8.

34. Golestani S, Edalatmanesh MA, Hosseini M. The
effects of sodium valproate on learning and memory
processes in trimethyltinmodel of alzheimer’s disease.
Shefaye Khatam. 2014; 2(3): 19-26

35. Vorhees CV, Williams MT. Morris water maze:
procedures for assessing spatial and related forms of
learning and memory. Nature Protocols. 2006; 1(2):
848-58.

36. Morris R. Developments of a water-maze procedure
for studying spatial learning in the rat. Journal of
Neuroscience Methods. 1984; 11(1): 47-60

37. Morris RG. Morris water maze. Scholarpedia. 2008;
3(8): 6315.

38. Olton DS, Collison C, Werz MA. Spatial memory
and radial arm maze performance of rats. Learning and

Motivation. 1977; 8(3): 289-314

39. Radial Arm Maze. https://www.uwrf.edu/PSYC/


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html

WA 5y plez oo ooy 090

[ Downloaded from shefayekhatam.ir on 2025-11-17 ]

[ DOI: 10.18869/acadpub.shefa.5.4.110 ]

StudentInformation/Conditioning_Lab.cfm: University
of Wisconsin-River Falls; 2016.

40. Dubreuil D, Tixier C, Dutrieux G, Edeline J-M. Does
the radial arm maze necessarily test spatial memory?
Neurobiology of Learning and Memory. 2003; 79(1):
109-17.

41. Tarragon E, Lopez L, Ros-Bernal F, Yuste J, Ortiz-
Cullera V, Martin E, et al. The Radial arm maze (ram)
for the evaluation of working and reference memory
deficits in the diurnal rodent octodon degus. Proc Meas
Behav. 2012; 98-100.

42. Stuchlik A, Petrasek T, Hatalova H, Rambousek L,
Nekovarova T, Vales K. Behavioral tests for evaluation
of information processing and cognitive deficits in
rodent animal models of neuropsychiatric disorders.
Schizophrenia in the 21st century. 2012: 153-80.

43. Schaar KL, Brenneman MM, Savitz SI. Functional
assessments in the rodent stroke model. Experimental
& Translational Stroke Medicine. 2010; 2(1): 13. doi.
org/10.1186/2040-7378-2-13.

44. Hodges H. Maze procedures: the radial-arm and
water maze compared. Cognitive Brain Research. 1996;
3(3): 167-81.

45. Stevens R. Scopolamine impairs spatial maze
performance in rats. Physiology & Behavior. 1981;
27(2): 385-6.

46. Ennaceur A, Delacour J. A new one-trial test for
neurobiological studies of memory in rats. 1: behavioral
data. Behavioural Brain Research. 1988; 31(1): 47-59.

47. Goulart B, De Lima M, De Farias C, Reolon
G, Almeida V, Quevedo J, et al. Ketamine impairs
recognition memory consolidation and prevents
learning-induced increase in hippocampal brain-derived
neurotrophic factor levels. Neuroscience. 2010; 167(4):
969-73.

48. Silvers JM, Harrod SB, Mactutus CF, Booze RM.
Automation of the novel object recognition task for use
in adolescent rats. Journal of Neuroscience Methods.
2007; 166(1): 99-103.

49. Piterkin P, Cole E, Cossette M-P, Gaskin S, Mumby
DG. A limited role for the hippocampus in the modulation
of novel-object preference by contextual cues. Learning
& Memory. 2008; 15(10): 785-91.

50. Brodziak A, Kotat E, Rozyk-Myrta A. In search of
memory tests equivalent for experiments on animals and
humans. Med Sci Monit. 2014; 20: 2733-9.

51. Antunes M, Biala G. The novel object recognition
memory: neurobiology, test procedure, and its
modifications. Cognitive Processing. 2012; 13(2): 93-
110.

52. Bevins RA, Besheer J. Object recognition in rats and
mice: a one-trial non-matching-to-sample learning task
to study’recognition memory’. Nature Protocols. 2006;
1(3): 1306-11.

53. Okano H, Hirano T, Balaban E. Learning and
memory. Proceedings of the National Academy of
Sciences. 2000; 97(23): 12403-4.

54. Baxter MG. “T’ve seen it all before”: explaining age-
related impairments in object recognition. Theoretical
Comment on Burke et al. 2010. doi.org/10.1037/
a0021029.

55. Lalonde R. The neurobiological basis of spontaneous
alternation. Neuroscience & Biobehavioral Reviews.
2002; 26(1): 91-104.

56. Thinus-Blanc C, Save E, Poucet B. Animal spatial
cognition and exploration. A handbook of spatial
research paradigms and methodologies. 1998; 2: 59-86.

57. Paul CM, Magda G, Abel S. Spatial memory:
theoretical basis and comparative review on
experimental methods in rodents. Behav Brain Res.
2009; 203(2): 151-64.

58. Means LW, Alexander SR, O’Neal MF. Those
cheating rats: male and female rats use odor trails in a
water-escape “working memory” task. Behav Neural
Biol. 1992; 58(2): 144-51.

59. Block F. Global ischemia and behavioural deficits.
Prog Neurobiol. 1999; 58(3): 279-95.

60. Wenk GL. Assessment of spatial memory using
the radial arm maze and Morris water maze. Current
Protocols in Neuroscience. 2004; 5-8.

61. Holscher C, O’Mara S. Model learning and memory
systems in neurobiological research: conditioning and
associative learning procedures and spatial learning
paradigms. Neuroscience Labfax: Academic Press
London: 1997; p. 81-93.


http://dx.doi.org/10.18869/acadpub.shefa.5.4.110
http://shefayekhatam.ir/article-1-1419-en.html
http://www.tcpdf.org

